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SPECIFICATION 
TITLE 



"METHOD AND DEVICE FOR INSTALLING AND REMOVING A STRUCTURAL 
COMPONENT OF AN MR APPARATUS" 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention concerns a device to install and remove a structural 
component, as well as a method to install or remove a structural component of a 
large medical device. The invention also concerns a magnetic resonance 
tomography device with a device to install and remove a structural component, as 
well as a magnetic resonance tomography device with a gradient system and a high- 
frequency body antenna to implement an installation and removal method. 
Description of the Prior Art 

The installation and removal of large, unwieldy structural components in and 
from medical large devices is typically implemented with a number of people. Under 
the circumstances, small cranes or other types of lifting platforms are also used. 
Given servicing or an upgrade, the installation and removal of larger structural 
components proves to be complicated, since a service technician can not handle the 
removal of the old structural component and the installation of the new structural 
component alone, due to the dimensions and the . weight. An example for the 
upgrade of such a structural component is the installation of a new radio-frequency 
body coil in a magnetic resonance spectroscopy device, in particular the installation 
of the radio-frequency body coil in the gradient coils. The same problem also occurs 
in the initial installation of magnetic resonance spectroscopy devices. 



NOV. 24. 2003 3:04PM NO. 268 P. 4/21 

SUMMARY OF THE INVENTION! 

An object of the present invention is to simplify the installation and removal of 
larger components of medical large devices. 

This object is inventively achieved by a device to Install and remove a 
structural component in and from a medical large device with the aid of a two-part 
guide system. The first part can be attached to a height-adjustable patient bed of the 
large device. The other part can be attached to the structural component. One of 
the two parts has a first guide rail or track and the other has a guide channel. Given 
placement of the structural component on the patient bed, the guide rail and the 
guide channel cooperate such that the structural component can be moved only 
along the guide rail. An attachment of the guide rail, for example to the patient bed, 
enables the structural component (that is provided with the guide channel) to move 
along the guide rail almost without effort. The placement of the structural component 
on the patient bed can ensue with the patient bed in a lowered state. The raising of 
the structural component is subsequently possible with the aid of the patient bed, 
such that, for the most part, a service technician can effect the installation and 
removal. The guide rail can be separable for purposes of transport. The guide 
channel also can be separated at the structural component into a number of 
subsections, without limiting its function. 

The above object also is achieved in accordance with the invention by a 
method to install and remove a structural component in a medical large device. For 
this, a first part of a guide system is positioned on a height-adjustable patient 
positioning device of the medical large device. In the installation event, the structural 
component with a second part of the guide system is subsequently placed on the 
first part of the guide system. Both parts of the guide system effect a guided 
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displaceability of the structural component. The structural component is 
subsequently raised with the aid of the patient positioning device until the structural 
component is located at the installation height. The structural component is 
subsequently slid (pushed) along the guide rail into the medical large device, Given 
the removal event of the structural component, after the positioning of the first part of 
the guide system at the height-adjustable patient positioning device, this is raised to 
the removal height. The structural component with the second part of the guide 
system is slid out of the medical large device and lowered with the aid of the patient 
positioning device, The structural component is subsequently removed from the first 
part of the guide system. This method has the advantage that is significantly 
simplifies the installation and removal, and for the most part can be implemented by 
only a single service technician. Under the circumstances, only given the placement 
of the structural component on or, respectively, the removal of the structural 
component from the lowered patient positioning device does the service technician 
still require help. He can implement the raising, lowering, as well as the sliding in 
and out, along with the aid of the invention. 

Furthermore, the above object is achieved in accordance with the invention by 
a magnetic resonance tomography device that comprises a device to install and 
remove a structural component in the manner specified above, and by a magnetic 
resonance tomography device with gradient system and a radio-frequency body 
antenna that is fashioned to implement a method in the above-specified manner. 

In an embodiment of the device for installation and removal, the first guide rail 
can be attached to the patient bed by means of at least one attachment element. 
For this, for example, two attachment elements each have two notches (recesses) in 
which, respectively, the ends of the guide rails are positioned, such that the guide 
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rails and attachment elements form a type of bridge structure in which the 
attachment elements form the bridge piers that are connected by the guide rails. 
This has the advantage that one or more guide rails can be arranged in a simple 
manner in a sustainable stable configuration. 

In another embodiment of the device for installation and removal, a second 
guide rail is attached to the medical large device that, given a corresponding raised 
position of the patient bed, forms an extension of the first guide rail. This has the 
advantage that the guide system extends over the patient bed and over the medical 
large device, or at least part of the medical large device. 

In another embodiment, the second guide rail, as well as the guide channel 
arranged on the structural component, are made of plastic (synthetic). This has the 
advantage that the integral parts of the guide system do not Influence magnetic 
fields. 

In an embodiment of the method for installation and removal of a structural 
component into and from a medical large device, the first part of the guide system is 
a guide rail that is positioned on the patient bed with the aid of attachment 
arrangement. The attachment arrangement has a component with a notch into 
which the guide rail is placed. Two such components are then located at the 
beginning or, respectively, at the end of two parallel guide rails. The second part of 
the guide system is a guide notch that is located on the structural component. 

DESCRIPTION OF THE DRAWINGS 

FIG 1 is a schematic illustration of an exemplary assembly of an installation 
and removal device according to the invention. 

FIG 2 is a side view of an exemplary guide rail, 
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FIG 3 shows the basic features of an exemplary installation and removal 
device according to the invention. 

FIG 4 illustrates an embodiment of a guide notch. 

FIG 5 is a cross-section through a gradient coil with a second pair of guide 

rails. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

FIG 1 shows the mode of operation of the installation and removal device, as 
well as the process of the method in the example of the installation of a radio- 
frequency body coil. 1 in a magnetic resonance tomography device 3, Two rails 5 
are connected with one another with two attachment elements 7 and form a rail 
system. The rail system is placed on the patient bed 1 1 and, together with the 
patient bed 1 1 , is lowered to a lower setting. The radio-frequency body coil 1 is 
subsequently placed on the rail system, whereby bearing supports 13a, 13b, 13c, 
13d attached to the radio-frequency body coil with fins come to lie on the rails 5. The 
bearing supports 13a, 13b. 13c, 13d are aligned in pairs in respective raws, meaning 
each pair is attached to the cylindrical radio-frequency coil 1 at an identical angle, 
such that their guide fins reproduce two straight guide channels in sections. Only 
one bearing support 13a.,.. 13d is shown for each pair. The guide fins operate as a 
guide channel and prevent a rotational movement around the cylinder axis. Both 
rails 5 of the rail system are adapted to one another with regard to their relative 
positions and to the angular positions of the guide fins of the supports 13a, 13b. 13c, 
13d with regard to their radial alignment. 

In the likewise cylindrical gradient coil 15 that forms the gradient system of the 
magnetic resonance tomography device 3, two further plastic rails 17 are glued in 
place at the same angle and thus form an extension of the rails 5 within the gradient 
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coil 15. The patient bed 11 is now raised far enough that the rails 5 are at a height 
with the plastic rails 17 of the gradient coil 15. In this position, the radio-frequency 
body coil 1 can easily be slid into the gradient coil 15 of the magnetic resonance 
spectroscopy device 3. 

FIG 2 shows a side view of a guide rail 5. At both ends, the guide rail 5 
comprises notches that, in the assembly of the rail system, fit into notches of the 
attachment elements 7. 

FIG 3 shows the substantial features of a device 19 for installation and 
removal of a structural component 21. The attachment element 7 is adapted to the 
shape of the structural component 21, in this case a cylindrical shape. The rails 5 
(which, as noted, have matching notches- at the ends) are inserted into two notches 
of the attachment element 7. Bearing supports 23 (each with one guide groove) are 
attached to the structural component 21, such that upon placement of the structural 
component 21 the bearing supports with the guide grooves come to lie on the guide 
rails 21. The guide groove on the bearing support 23 is realized by a one-sided 
guide fin. 

FIG 4 shows a further possibility for the guide groove in which the rail 25 is 
positioned in a notch of the guide groove of the bearing support 27. Given the use of 
such a guide system, only a guiding positioning is necessary, such that the second 
guide rail serves only for positioning purposes, meaning the appertaining positioning 
support does not compulsorily require a guide groove. 

A cross section through the gradient coil 15 from FIG 1 is shown in FIG 5. In 
the gradient coil 15, the two plastic rails 17 are attached at the same angle cr at 
which the guide rails 5 are arranged on the attachment element 7 from FIG 2. The 
plastic rails 17 can be glued in place, and in addition to the guiding function have the 
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task of protecting the gradient coil 15 from the component to be Installed. A further 
advantage of the guided insertion of the component with the aid of the guiding 
bearing supports is that the component to be installed is automatically correctly 
positioned, and can not shift laterally in the gradient coil 15. 

The guide rails 5 can also be formed by a number of shorter pieces, such that 
the complete system can be conveniently transported in a transport container, for 
example a carrying case. Such a system can simply be taken along to the system to 
be serviced, without that a complicated lifting platform would be required. This is in 
particular very helpful in service uses or in upgrade installations, since with such a 
compact realization of the installation and removal device, the space requirement in 
transport is reduced and the radio-frequency body coil exchange can be 
implemented by only one person. 

The exemplary embodiment can, for example, be summarized again in the 
following manner: a device to install/remove a structural component in and from a 
medical large device has a guide system that simplifies the difficult handling of the 
structural component in the installation/removal due to the size or the weight of the 
structural component. The guide system includes a first guide rail that can be 
positioned, for example, on a height-adjustable patient bed of the large device and a 
guide groove which is arranged on the structural component, for example by means 
of structural supports. Additionally, another second guide rail can be attached to the 
medical large device which forms an extension of the first guide rail in the event that 
the patient bed would be correspondingly positioned. With the aid of the device 
according to the Invention, the structural component can be easily raised and 
lowered with the aid of the height-adjustable patient bed and can easily be slid into 
or out of the large device when the first and second rails are at the same height. 



7 



24.2003 3:06PM NO. 268 P. 10/21 

Although modifications and changes may be suggested by those skilled in the 
art, it is the intention of the inventors to embody within the patent warranted hereon 
all changes and modifications as reasonably and properly come within the scope of 
their contribution to the art. 
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